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Bi2Te.i  is a material that has been Lmcl for
thermoelectric cooling, and this compcxmcl  and
related compositions are considered to be amcmg,
the best materials available for such applications
[1], 131ectmchemical  deposition of compound
semiconductors is a field that has grown
considerably in recent years, primarily with
applications to solar cells or optoelectronic
devices [2]; application of this technique to
fabrication of films of Bi2Te~ for thermoelectric
clevices  follows logically from that work.
Electrochemical deposition of 13izTe.i  has recently
been demonstrated [3,4]. This paper presents a
stucly of deposition conditions and substrates for
fabrication of thin films of 13i2Te~  and related
ternary solid solutions of Eli(l,Te(~-.)S~.l  ancl
Bi(2-.,Nb,~JTe~~j.

Bi?Te~ has been deposited potentiostat ically  from
aciclic,  aqueous solutions of BiO+ and HTeO~+ on
a variety of substrates. We have studiccl the effect
of electrolyte composition, and of cleposition
potential ancl current density on composition and
grain six of Bi2Te~ films, as well as the effect of
different substrate materials. It has been found
that the best surface for E3izTe{  deposition anti
aclhesion  is noble metals such as II or Pd. Thest’
metals may be sputter or elcctrochemically
c]epositecl  on a conducting or non-conducting
subs(rate F~i Ims  have been deposited from 1 I NOJ
and HzSOJHC1 so lu t i ons ;  clifferent  acic]s were
used to avoid substrate dissolution. It was fount]
that the best cleposits  were mac]e from } 1 N(A
solutions. Composition may be variecl by
changing the relative ratio of BiO+ and 1 trl’eo~+
in solution and by changing the cleposition
potential ancl /or current density during
deposit ion. Grain six of the film is clcpcndcmt
on the growth rate, which is in turn, clepenclcmt
o]) dw current densi~y during depositioI1. ~;ilnls
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BizTe~  may be deposited as Te-rich  or Bi-rich
films. This study has found that there is an effect
of Bi/Te ratio in the solution, but that deposition
potential is the major factor in controlling the
composition in deposited films. Bi-rich films
may be a combination of Bi2Te~  and BiTe.  Te-
rich films may contain some elemental Te. The
tilnls are polycrystalline  with some preferential
orientation. The degree of orientation appears to
be relatecl  to grain size. It has also been shown
that ternary compositions of BiTeSe and BiSbTe
can also be clepositeci  electrochemical I y from
acidic solutions containing all constituents.

Ilectrodeposited  films have been characterize
by optical and electron microscopy including
microprobe analysis and X-ray diff’ractometry.
Characterization of electrical and thermoelectric
properties of the films is in progress.
Applications of these films will be discussed.
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